The extent of N epsilon-(carboxymethyl)lysine formation in lens proteins and polylysine by the autoxidation products of ascorbic acid.
The autoxidation of ascorbic acid (ASA) leads to the formation of compounds which are capable of glycating and crosslinking proteins in vitro. When the soluble crystallins from bovine lens were incubated with ASA in the presence of sodium cyanoborohydride, a single major adduct was observed, whose appearance correlated with the loss of lysine. When polylysine was reacted with equivalent amounts of ASA under the same conditions, this product represented half of the total lysine content after four weeks of incubation at 37 degrees C. This adduct was isolated and identified as N epsilon-(carboxymethyl)lysine (CML) by TLC, GC/MS and amino acid analysis. Several oxidation products of ASA were each reacted with polylysine in the presence of sodium cyanoborohydride to identify the reactive species. CML was the major adduct formed with either ASA and dehydroascorbic acid (DHA). Markedly diminished amounts were seen with L-2,3-diketogulonic acid (DKG), and L-threose, while no CML was formed with L-threo-pentos-2-ulose (L-xylosone). In the absence of sodium cyanoborohydride the yield of CML was similar with each of the ASA autoxidation products and required oxygen. Reactions with [1-14C]ASA gave rise to [14C]CML, but only with NaCNBH3 present. At least two routes of CML formation appear to be operating depending upon whether NaCNBH3 is present to reduce the putative Schiff base formed between lysine and DHA.